.
Ligand Exchange Experiments
The Fourier Transform Infrared Spectroscopy (FTIR) absorption spectra of both cubic and hexagonal Cu 2 Se NCs before and after the ligand exchange procedures are reported in Figure S5a . The hexagonal Cu 2 Se NCs are passivated by both octadecylphosphonic acid (OPA) and tri-n-octyl phosphine oxide (TOPO) as evidenced by the FTIR peaks in the 900-1100 cm -1 range that can be assigned to the PO 2-moiety (red curve). Upon exposure to an excess of hexadecylamine (HDA) at room temperature for 12h a phase change from hexagonal Cu 2 Se to tetragonal Cu 1.5 Se (umagite, ICSD number 98-000-0239) was observed by XRD analysis, as shown in Figure S5b . The FTIR absorption spectra of cubic Cu 2 Se NCs before and after the exposure to an excess of OPA and TOPO at room temperature for 12h did not change, suggesting that the phosphonic acid molecules were not able to replace the native amine ligands (see Figure S5a , blue and black curves). Figure S11 . Le Bail fit of the experimental XRD pattern and peak indexing using the hexagonal crystal structure of Cu 2 Se. Refined values of the lattice parameter are a = 4.04 Å and c = 6.89 Å. Table S1 . Initial crystal coordinates of two different models (Model1, Model2) for the hexagonal Cu 2 Se material. Model1 and Model2 feature full occupation of Pl and Oh sites, respectively. After DFT optimization, both systems converged to the Model1 structure, as it can be evinced by the crystal coordinates of the relaxed system (DFT). 
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